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1. INTRODUCTION 
The I.U.F.R.O. (International Union of Forestry Research 
Organization) held his XVI World Congress in Oslo, Norway from 
June 20 to July 2, 1976. The first week was devoted to plenary 
sessions and divisional discussions, while the second week was 
filled with 18 excursions, all of a different type, to be participated 
by I.U.F.R.O.-members. 
The I.U.F.R.O. contents of six divisions. The divisions have 
been subdivided into several subject-groups and project-groups, 
while in many cases these subject- and project-groups are again 
subdivided into one or some working parties. This of course means 
a tremendous organization with many people in charge of the different 
divisions, subject- and project-groups and workingparties. Table 1 
shows these functions. 
Table 1. Number of Functions within the Divisions of the I.U.F.R.O. 
(after I.U.F.R.O., 1975) 
Div. 
I 
II 
III 
IV 
V 
VI 
CO 
1 * 
6 
CD 
2 
3 
2 
2 
1 
1 
11 
SL 
9 
11 
4 
6 
4 
7 
41 
SD 
4 
8 
6 
6 
4 
6 
34 
PL 
5 
3 
2 
6 
1 
— 
17 
PD 
1 
3 
1 
4 
1 
- • 
10 
WL 
27 
65 
13 
22 
22 
11 
160 
WD 
4 
69 
12 
16 
6 
6 
113 
total 
53 
163 
41 
63 
40 
32 
392 
number of 
office 
holders 
47 
159 
38 
56 
35 
31 
366 
CO « Divisional Coordinator 
CD = Deputy Divisional Coordinator 
SL • Subject Group Leader (Chairman) 
SD = Deputy Subject Group Leader (Vice-Chairman, Co-Chairman) 
PL = Project Group Leader (Chairman) 
PD = Deputy Project Group Leader (Vice-Chairman, Co-Chairman) 
WL = Working Party Leader (Chairman) 
WD • Deputy Working Party Leader (Vice-Chairman, Co-Chairman) 
In the table above, 392 functions are filled by 366 office holders, 
i.e. some office holders have more than one function (two or, some-
times up to three). Therefore the Union has at present 379 office 
holders, including the Executive Board. 
In total 77 countries have membership with the I.U.F.R.O., as 
can be seen in the table below. 
Table 2. I.U.F.R.O. in the World (after I.U.F.R.O., 1975) 
Europe 
North America 
Central and South America 
Africa 
Asia 
Australia and New Zealand 
countries 
25 
2 
11 
18 
18 
2 
77 
member 
institutions 
125 
51 
17 
28 
54 
17 
292 
number of 
scientists 
2,487 
2,228 
202 
265 
1,278 
400 
6,860 
From the tables it can be calculated that 1 out of each 18 members 
has a function within the Union. The congress was attended with some 
1200 participants. This means that about 1 out of each 3 per«ons had 
a function on the congress. 
In total 6 divisions, 41 subjectgroups, 17 projectgroups and 
160 working parties have been formed within the Union since the XV 
World congress in Gainesville, Florida, U.S.A. in 1971 (see appendix 
1). These groups have been used as a basis for the programme of the 
XVI World Congress in Oslo. 
2. THEME AND PROGRAMME 
As theme for the congress was chosen: Forestry in a World of 
Limited Resources. It was the purpose of the congress to deal with 
this theme on various occasions and from different viewpoints. This 
was especially true for the plenary sessions (see the programme) but 
it was also tried to invite people to give papers on the several 
aspects of Forestry within the framework of the theme. 
The programme of the congress was divided into two main parts: 
- sessions and meetings in the first week (June 21 through June 26) 
- excursions in the second week (June 27 through July 2). 
Each day in the morning a plenary session was held in the main 
congress Hall in which a key address was given. The different congress 
group meetings were held, starting after the opening session on 
Monday, June 21 and finishing on Friday June 25, in the different 
conference rooms. 
The Key addresses were given by: 
. Dr. Kenneth King: 'Forest resources of the world'. 
. Dr. Norman Borlang: 'Mobilizing world land resources to meet the 
growing needs for food, fibre, forest products, wild life and 
recreation'. 
. Prof. Marten Bendz: 'Multipurpose forestry in a world of limited 
resources'. 
. Dr. Otto L. Forgaes: 'The forest products industry of tomorrow'. 
. Dr. Thor Heyerdahl: 'Man and forest. A time perspective'. 
Appendix 2 shows the overall programme while on appendix 3 the 
scope and content of each Congress Group is given. 
In total 18 excursions were organized for the Congress members. 
Each division had several specific excursions lasting about 5 days. 
Appendix 4 shows the different topics of the excursions. 
3 . THE 6.01 - SUBJECTGROUP DISCUSSIONS 
3 . 1 . G e n e r a l 
This subjectgroup is named: 'Forest Recreation and Landscape 
Management' and is subdivided into four workingparties: 
. S 6.01-01 : documentation and terminology 
. S 6.01-02 : landscape management and recreation environment 
. S 6.01-03 : methodologies for research, planning, and determination 
of benefits of outdoor recreation 
. S 6.01-04 : recreation and leisure behaviour, benefits, and outdoor 
education research. 
During the congress-week 6 invited papers were discussed, while 
an additional 16 discussion papers were presented. Aside from this 
congressmeetings a businessmeeting was held in which among other 
things the names of the subjectgroup and workingparties were discussed. 
They have been changed as follows: 
. Subjectgroup 6.01 : 'Forest Landscape, Recreation and Tourism 
Management' 
. S 6.01-01 :'Documentation and Public-information' 
. S 6.01-02 :'Landscape Management and Environment' 
. S 6.01-03 :'Planning Methodologies' 
. S 6.01-04 :'Social Studies' 
The six invited papers were dealing with several aspects of 
recreation and forestry as for instance: 
- the perception of landscapes by human beings (see ELSNER, 1976) 
- the relation between human behaviour and recreation-management 
(see BROWN, DRIVER and STANKEY, 1976) 
- the international aspects of recreation and leisure (see STOUT 
and KOPP, 1976) 
- the relation between forestry and landscape planning (see ZUNDEL, 
1976) 
- methods and results of recreation research, especially for forest 
areas (see HEYTZE, 1976) 
- demand studies with regard to forest recreation (see par. 3.4). 
In the next section a brief description will be given of the 
five above mentioned invited papers while thereafter, the discussion 
paper will be dealt with. 
3 . 2 . I n v i t e d p a p e r s 
3.2.1. The perception of landscapes 
For this aspect ELSNER (1976) prepared a paper about: 'quantifying 
landscape dimensions for land-use planning'. In his paper he proposes 
that all landscape descriptors be classed into one of four dimensions: 
form, line, color, and texture. This four-dimensioned classification 
will assist in identifying variables and in interpreting research 
results. Further, it will provide a framework for testing the relative 
importance of one variable over the other. This framework may help 
those who are seeking to develop a complete theory underlying the 
understanding of human perception and evaluation of and preference 
for wildland landscapes. Sample research results are discussed for 
each of the four dimensions. Several alternative measures are dis-
cussed for each of these four dimensions. For example, form is -
discussed in terms of landform, vegetation pattern and waterform. 
And landform measures presented include: elevation, slope, ridgeline, 
relative and absolute relief, ruggedness, enclosure, and aspect. 
Similarly, alternative measures are discussed for vegetative pattern, 
waterform, and the line dimension. References to basic research on 
color and texture measures are included. The distinction is made 
between scene analysis methods and broader landscape planning methods. 
The results of hypothesis testing on scenes are expected to provide 
insight to the types of quantitative measures useful for larger 
landscapes. Most kinds of higher level quantitative landscape 
analysis can usually be thought of as complex operations based upon 
the four dimensions of form, line, color, and texture. 
3.2.2. Human behaviour and recreation management 
The paper of BROWN, DRIVER and STANKEY (1976): 'Human behavioral 
science and recreation management' is dealing with this aspect. 
An understanding of recreational preferences and behavior can be 
useful in making recreation management decisions. Their paper 
examines the usefulness of preference and behavior information by 
focusing on three questions. How do preferences and behavioral 
information fit into recreation management decision processes? How 
well have researchers done in getting the necessary preference and 
behavioral information? What must now be done to make the contribution 
of behavioral science more meaningful and useful to recreation manage-
ment? Most of the literature and examples utilized in their paper 
focus on wildland (forest and range land, and national parks) 
recreation in the U.S.A. 
3.2.3. International aspects of recreation and leisure 
In a paper: 'The international semantics of recreation and 
leisure 'STOUT and KOPP (1976) are dealing with this aspect. 
The communication of ideas and information among recreation and 
leisure professional groups is hampered by the lack of uniform 
meanings for the words and terms commonly used. Their paper briefly 
describes the current world situation in leisure and recreational 
definitional problems, including cultural and semantic differences 
among countries, and outlines some representative examples of 
projects which are helping to overcome communication problems. 
Future efforst should include greater attention to the improvement 
and expansion of existing glossaries and the incorporation of 
published recreation and leisure information into the computerized 
documentation services in related fields. 
3.2.4. Forestry and landscape planning 
In his paper: 'Verflechtungen zwischen forstlicher Fachplannung 
und Landschaftsplannung' ZUNDEL (1976) is dealing with the relationship 
between landscape planning in general and the planning of forests in 
particular. 
A large part of forests and woodlands in many countries have to 
serve multi-purpose functions, e.g. timber production and simultaneously 
important protection and recreational functions. Based on modern forest 
legislation the forest authoroties have to ensure a well-established 
equilibrium between the interests of forest owners and the general 
public. Their instruments are the classical forest management (working) 
plans as well as forestry frame plans and/or detailed forestry plans 
as part of landscape plans covering all ownerships. Emphasis is given 
to adrive concerning changes in the total area of forests and woodlands 
and the setting-aside and management of preserves. Important data can 
be taken from the mapping of both present and future forest functions. 
Further more there are proposals for land reclamation and recultivation 
schemes, the choice of tree species and their regeneration even outside 
special reservers, the establishment of leisure and recreation facilities 
and the improvement of the forest structure. Realization of these 
plans will be possible only through direct grant schemes and other 
financial support, because strict measurements beyond normal silvi-
cultural management otherwise leads to compensation of private forest 
owners. 
3.2.5. Methods and results of forest recreation research 
In a paper: 'Recreation research-results and technics' 
HEYTZE (1976) is especially dealing with methods which can be used 
regarding research on forest recreation as also with the results 
obtained. 
In his paper some information is given about research-data and 
the use of technics (methods).One of these technics is the use of 
Likertscales to measure attitudes of people in recreation situations. 
This technic can be very useful if it is necessary to know how people 
motivy themselves in participations in certain recreation-patterns. 
Another one is the field experiment, a research in which is tested how 
people react on a special structured field with alternatives. By this 
method it is possible to study the effect of the way recreation 
facilities work in the field. 
3 . 3 . D i s c u s s i o n p a p e r s 
During the congress meetings several discussion papers were 
presented. It will be tried to give short summaries of the most 
important ones. 
GREIG (1976) presented a paper dealing with the demand-response 
to changes in characteristics of recreational sites. His method 
tries to forecast the short-term change in numbers of visitors at 
an area, following some change in the recreational quality there. 
The method suggests ways of defining a group of recreation areas 
that may be substitutes for the area of concern. It is claimed that 
recreationists choose to make trips to particular areas in the group, 
depending on the relative costs and quality characteristics of the 
areas, and on their own particular preferences for those characteristics. 
Both the characteristics as well as the distribution of preferences in 
the community, are described mathematically, so that a model of 
recreationists' choices is able to be constructed. When the model 
is calibrated, using observed data on costs, characteristics, and 
numbers of visits at the areas in the group, it can be used to 
forecast new choices following some change in the characteristics of 
any area in the group. The method is described with simple numerical 
examples. 
SHECHTER (1976) compares the use of home and site surveys in 
recreation research. In his paper the pros and cons of home interviews 
versus on-site surveys are briefly reviewed. The complementary 
relationship between them is illustrated by the findings of an 
extensive study on the demand for outdoor recreation at Mt. Carmel 
National Park, the largest national park in Israel. It is further 
shown that the need for expensive home interviews can be greatly 
reduced when the less-expensive, site surveys are properly constructed 
and implemented. 
In another paper LUCAS and SHECHTER (1976) are dealing with a 
travel simulation model as an aid to management planning. A simulation 
model for dispersed recreation areas has been developed that provides 
a means for experimenting with modifications of use or area conditions 
to determine effects on use patterns and encounters between visitor 
groups. The model, the results of a test of it, and potential future 
applications are discussed. 
HOFFMAN (1976) tries to come up with relative values of outdoor 
recreational areas. In his study visitors were asked how much they 
would be willing to pay to use activity areas, such as Campground or 
Swimming Beach, within Willow River State Park, Wisconsin. A random 
sample of visitors provided a measure of the relative value of each 
activity area. Generally, the more developed areas, such as the 
Campground, were considered the more valuable areas. The values were 
then compared against costs (value/cost) and an efficiency index was 
developed. This was done for both annual maintenance-operation costs 
and total annual costs (maintenance-operation costs plus 1/20 of 
development costs at 5 percent interest). The results show that 
the most efficient areas are the least developed ones and the least 
efficient ones are the most costly to provide. Either the agency has 
over estimated the value visitors receive from the more expensive 
zones or visitors don't appreciate the cost of providing them. 
MECHLER and KLEIN (1976) have studied wildlife-related recreation. 
The intent of their paper is to help planners and administrators 
better understand wildlife-related recreation expenditures. The authors 
consider total spending generated by participants in a particular 
region and also some potential benefits that might accrue to the local 
economy by increasing and/or enhancing wildlife-related recreation 
opportunities based on consumer-related preferences. An analysis of 
what people are seeking in terms of types of wildlife-recreation and 
the satisfactions gained can lead to planned wildlife development that 
will have a positive monetary impact at a local level. In this way it 
can serve as the initial input into a decision-making process on the 
impact wildlife-related recreation can have on the economy of a given 
locale. 
RUDRA (1976) pays attention to the mathematical programming of 
phenomena studied for planning. According to him in some forest 
management problems multiple goals can be linked through a single 
performance-function criterion. A variety of such problems have been 
solved by traditional mathematical programming techniques such as 
linear programming. There is, however, another class of problems 
where such a unified single dimension criterion is not readily 
available. Increased concern in environment quality has brought 
into focus the importance of extra-market benefits. Surrogate 
measures are often not adequate enough in assessing the totality 
of such intangible values that result from any activity. Infeasibility 
of solution is another difficulty encountered in the conventional 
structuring of multiple conflicting goals through linear programming. 
The goal programming approach is therefore advocated in ascertaining 
the trade-off in achieving specific goals. A case study is presented. 
There is also a need for the recognition of the fact that many real 
life parameters are stochastic. A brief introduction is given to 
chance-constrained programming, and an indication is given for a 
plausible measure of system reliability. 
He concludes that by its very structure, the goal programming 
method removes infeasibility and obviates the necessity for a single 
dimensional criterion in the objective function. Goal programming 
therefore deserves more attention in the management planning of 
resources for multiple goals, particularly when no single measure 
can comprehensively evaluate all the facets of conventional 
materialistic as well as intangible values that result from any 
management alternative. There is also a definite case for applications 
of stochastic programming, since most parameters in real life are 
probabilistic. Standard sensitivity analysis with LP can provide only 
partial answers. The probabilities of achieving specific goals can 
be incorporated in CCP formulations and some measure of system 
reliability can be assured. 
AMMER (1976) has studied the wanted amount of forest areas in 
a certain region (landscape areas) from several viewpoints. In order 
to present to forest managers and landscape planners ecological, 
economic, and aesthetic decisionmaking aids, investigations were 
carried out with the support of the Deutsche Forschungsgemeinschaft 
of Baden-Wurtemberg, the Ministry for Nutrition, Agricultural 
Economics, and the Environment, three provincial, and two municipal 
government organizations, in order to clctermine minimal, optimal, 
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and maximum densities of representative forest land. From these 
investigations, important planning directives would be derived which 
would: 
- Intensify the recreational and tourist function in rural areas 
taking into consideration socio-ecological points of views, 
without causing damage to the attractiveness of the restive 
landscape, and 
- to achieve a balance between the quality of life and environmental 
protection on one side and permit the planning for the least 
amount of possible forested areas (even in populated sections) 
on the other. 
IMANAGA, M, (1976) studied the recreational function of the 
forest, comparing his studies with those done in Germany. 
The purpose of his study was to find out the method to appraise 
the social especially the recreational function of the forest. 
To develope this study is the needs of the times, but this study 
is scarcely found in Japan. In Germany, on the contrary, prof. 
Prodan at Freiburg University already started this study at the 
early I960's. He obtained some equations and showed the value in 
DM per year and per ha. In Germany, the location of the forests 
and those of the human habitation exist in a complicated way. In 
Japan, however the location and meaning of the forests are out of 
human habitation both in physical and mental means. Therefore, the 
relation between the forest and a human being differs to a large 
degree in these two countries. Nevertheless the Frodein-method can 
be used for the Japan-situation. 
The author selected a recreational forest at Nibetsu in the 
suburb of Akita City. The distance from the center of the city is 
about 25 km. It takes about one hour by auto. The area of the 
recreational forest is 2825 ha. The forest is constructed with the 
old Akita Sugi-one of the most famous Japanese cedar, and hard 
woods. In this area a forest museum and other facilities for 
recreational purposes are found. At this forest, the investigation 
was done to observe the actual condition of the utilization as the 
recreational function. The opinions of 199 visitors to this forest 
were asked by the method of questionnaire. From these investigations 
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several results were obtained. 
JAATINEN (1967) presented a discussion paper on a long-term 
research programme, being prepared at the Finnisch Research Institute. 
The objective of the programme is to define and subdivide the field 
of multiple use research to be done at the Institute and so improve 
both the research planning and the coordination of the work in this 
field between the different research departments of the Institute. 
HAAKENSTAD (1976) presented a paper on recreation research and 
the public forest policy in Norway. During recent years a certain 
conflict of interests has become apparent between recreational demands 
and timber production in forest areas adjacent to Norwegian cities. 
The presented paper deals with research in multiple forest-use, 
multiple-use planning, and the current revising of legal regulations 
in order to develop a more balanced multiple usage of the forest. The 
major problems are related to the utilization of the Oslomarka forest 
area, which covers approximately 150 000 ha. surrounding the capital. 
Day-trip counts have made it clear that up to 75 000 - 100 000 visitors 
may use this forest area in a single day. Enquiry forms and interviews 
reveal that the major dissatisfactions from the recreational standpoint 
are with the practice of wide clearcuttings and with the development 
of the forest road network. Systematic behavioural observations have 
clarified the forest usage of the visitors. The studies have shown 
that relevant data on recreational practices should be collected by a 
combination of methods. The conflicting interests have led to the 
development of multiple-use plans and proposed legal revisions. 
3.4. I m p r o v e m e n t o f d e m a n d s t u d i e s a s 
t o o l f o r p l a n n i n g o u t d o o r r e c r e a t i o n 
Using this title an invited paper was presented at the congress. 
The paper itself is given below. 
3.4.1. Prelude 
No one will deny the ever-growing need for outdoor recreation. 
The problems we are facing are not only how great this demand will 
become but what turn it may take. As BIJKERK (1975) emphasized this 
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demand problem also concerns forest areas since: 'economic and 
social changes in the western world increase the need for multiple 
land use', leading to the fact that 'recreation in forested areas 
therefore is an important issue as well from the point of forestry 
policy as of forestry planning'. The same author points out that 
'as a result of changing economic and social circumstances -the 
demand created by the happy few now being created by all social 
groups, the addition of day and weekend recreation to that in 
vacations, the greater mobility of recreationists and the awakening 
of the urban population to the fact that the abundance in natural 
resources is dwindling - forests are becoming an increasingly 
important feature in outdoor recreation'. 
Planning of forests for recreation or planning recreation into 
forest areas means solving the sequence of problems concerning the 
type, location, capacity and lay-out of outdoor recreational 
facilities. Facilities in this context mean all kinds of provisions: 
playgrounds, beaches, waters, large recreational areas, special 
projects, etc. It has often been emphasized that a close relationship 
exists between the components type, allocation, capacity and lay-out 
in recreation planning 
Demand studies are a central issue in these problems. According to 
BIJKERK (1975), for an 'adequate planning of the important phenomenon 
of recreation, good statistics on participation rate, distribution 
over types and distance, frequency and time of occurrence are vital'. 
Demand studies are needed : in the first place to determine type 
and amount of (additional) facilities. However since many of these 
demand studies use models which take into account the distribution-
effect of recreationists over the area by means of distance functions, 
they also form a basis for the allocation problems as well as for the 
capacity of projects. Lay-out means type, size and mutual location of 
different elements in projects or areas. It determines the attractivity 
of the total facility and in doing so, also has an influence on the 
(l)see for instance: LIER, H.N. VAN, J.G. BAKKER and H. BERGMAN, 1971 
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demand. Demand studies are therefore vital for planning of outdoor 
recreation. 
3.4.2. How did it all start? 
Older studies on outdoor recreation can be divided into two 
types. T h e f i r s t in which (a sample of) a certain population 
is interviewed at home about their outdoor recreational behaviour, 
has been performed in several countries in the last twenty years. 
Information is gathered on the one hand about 'background' variables 
(income, family size, age, sex, profession) and on the other number 
(2) 
of trips, type of projects, distance travelled, activities performed. 
The data are often, but not always, used for studies of the influence 
of background variables upon behaviour. 
T h e s e c o n d t y p e o f r e s e a r c h can be c a l l e d p r o j e c t 
research. People visiting certain (types of) outdoor recreational 
projects are interviewed as to their origin, the distance travelled, 
the activities performed on the project, the expenditures and some 
background (socio-economic) variables. From these data, what are known 
as use-models are often constructed, of which the general form is: 
V. = f(P., D., x, x ) (1) 
l l l 1 n 
(2)See for instance the O.R.R.R.C.-studies (1962) for the U.S.A. and 
the studies of R.N.P. (I960) and C.B.S. (1966) in The Netherlands. 
Similar studies have been made in other countries. 
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or the visit to a certain project from a certain origin depends on the 
population (P.), the distance (D.) and (some) socio-economic variables 
(xr...xn).(3)L 
One of the greatest disadvantages of this type of model is the 
fact that alternative (competing)projects and areas are not explicitly 
taken into account (however using visit-numbers means that the influence 
of competing projects is implicitly accounted for). This lack in the 
modelling means that: 
a. it is very hard to transplant a calibrated use-model to other areas, 
because the supply- situation (types and distribution of facilities) 
in most cases is usually quite different, while it may also be 
that the 'demand' differs. 
b. the influence of a facility that will soon be created or the 
improvement of existing ones cannot be calculated explicitly. 
Aside from this, most models cannot be transplated in time, 
since changes in behaviour with time are seldom taken into account. 
This, however, is very often true for other models too and therefore 
will be omitted in this paper. 
It must have been for these reasons that new model-types were 
developed in the past ten years. It all started with the gravity-
model approach of VAN DOREN (1967) in which the alternatives are 
taken into account in the following way: 
(3)Some examples: MEREWITZ (1966) constructed the following model for 
a lake in the U.S.A. 
(2,4976 - 1,894 S - 0,0045 S~3 + 0,0025 P )
 n _ 0,7978 V = e u u u .P .D 
u u u 
in which population (P ), distance (S ) and population density (P .D ) 
u u, t i l l 
are taken into account. VAN LIER (1969/70) constructed models for 
inland beaches in The Netherlands: 
P (-0,08D+2,5) 0,05 P 
200 * e 100 
in which P = population and D = distance 
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P . A . D . : b 
V.. = C
 T
X
 J ^ (2) 
y A . D . . b 
where the population (P.), the attraction idex (A.), the distance 
between origin and project (D..) as also the combined influence of 
1J J
 -b 
attraction and distance of the competing projects (.Jj A.D.. ), are 
used as major elements in the demand for outdoor recreation sites. 
3.4.3. Shortcomings 
Not only have the shortcomings of use models been critisized but, 
in recent years, so also have those of gravity models. Following 
NIEDERCORN and BECHDOLT (1969) by making a distinction between an 
origin factor, a destination factor and a linkage factor as essential 
parts of the modelling, the following shortcomings can be given: 
a. The impossibility of clearly separating and extracting these 
three factors. This problem has been exphasized many times and 
by many authors. Both statitically and conceptually it is 
impossible to separate the influence of origin, destination and 
linkage on visit rates (or numbers) to outdoor recreational 
facilities.(1) S t a t i s t i c a l l y i t i s impossible because 
the values given to, say, the attraction indices of projects or 
areas and distance parameters (as part of a specific distance 
function) depend to a certain degree on the statistical analyses 
procedure followed, (covariance techniques, regression analyses). 
Here, also the criterion used as a measure for the goodness of 
fit also plays an important role.(2) C o n c e p t u a l l y 
the separation is difficult because it assumes that the influence 
of the origin, in this case the push-factor, in no way relate 
to the support situation, while for the same reason the attraction-
index is assumed to be unrelated to the decision people make 
whether they will have their outing or not. In other words: it 
is assumed that the decision-making process of an individual as 
to whether he will make a trip, yes or no, runs as follows: 
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first: the person decides that he definitely wants to go out no 
matter what he can do outdoors 
secondly: he makes an inventory of projects and travel distances 
and then chooses which one he will visit, knowing the 
properties of the different projects (attractivity) as 
also the barriers (distance, travel-time, or costs) to be 
overcome. 
There are reasons to believe that the decision-making process runs 
more or less like this, but the two aspects are often interwoven: 
many persons decide to make a trip because they know a very nice 
place to perform a certain activity. Nevertheless the distinction 
in origin-, destination- and linkagefactors is useful, because 
it enables one to approach the process systematically. One has, 
however, to keep in mind that this distinction is a mean, not a 
purpose in itself, 
b. The meaning of each of these three factors has up to now not been 
investigated thoroughly. What are the background variables in the 
push-factor, how is a linkage perceived by the recreationists 
and what properties of the projects determine the attractivity. 
Very recently studies regarding these aspects have been starting 
to appear, as we shall see in the next section. 
3.4.4. Recent developments 
a. R e g a r d i n g t h e r e s e a r c h i t s e l f . As has 
been said a movement towards deepening the background knowledge of 
the 'driving' forces and the meaning of the different factors is 
needed. CESARIO (1975) recently proposed a new method of analyzing 
outdoor recreation trip data (for instance regarding visits to 
forest areas or projects which are situated in and closely related 
to these areas). He follows a two-stage approach. In the first stage 
a covariance technique is used to extract systematically origin 
factors (called emissiveness) and destination factors (called 
attractiviness). In the second stage the influence of different 
factors for both the emissiveness and the attractiviness is analyzed. 
Different techniques can be used for this purpose, for instance 
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multivariate analyses. For the emissiveness, selected characteristics 
of population centres can be used. In the same way, the attractiviness 
can be analyzed by using project characteristics. 
In the approaches of analyzing trip distribution regarding outdoor 
recreation KLAASSEN (1974) distinguishes between projects or areas 
which are origin-exclusive and those which are destination-exclusive. 
When a large part of the recreationists of a certain project say 70% 
originate from one population centre, the project has origin-exclusivity. 
When the majority of all recreationists from a certain population 
centre travels to one destination, then that project has destination-
exclusivity. Studies regarding the problem of planning a large number 
of small areas as opposed to a small number of large areas are 
starting. KLAASSEN (1974) found that the first planning-system (a 
large number of rather small areas) might be advantageous. 
According to BIJKERK (1975) the same effect seems to occur in 
town planning, where 'polynucleation seems to be the leading principle'. 
It is obvious that future research on the demand for outdoor 
recreational facilities should also focuss on these aspects. 
b. R e g a r d i n g d e m a n d - m o d e l l i n g . Many attempts 
have been made to improve the structure of both use-models and 
gravity-type models. Regarding use-models VAN LIER (1973) constructed 
the following one for inland beach recreation in the Netherlands: 
V = [a(P-E)+ßßj e r (Ac]+Ac2)-1 (3) 
in which the population (P), the vacationists elsewhere (E), the 
vacationists in the area (B), the distance (D ), the alternatives 
inside (A .) and outside (A „) the origin, both weighted as to their 
• (4) 
recreation type and distance are taking into account. 
For the use of wilderness areas, models were constructed by 
McKILLOP (1975) of the following type: 
Y. = b +b.X.. +b.X0. + b.X.. + b. (4) 
it o 1 lit 2 2it j jit it 
in which the use level (v-,_) for an area in a certain year is described 
by several variables (X. ). It was found that for Forest Service areas 
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such variables as percentage of area over 7000 feet in elevation, 
road construction in adjacent National Forests, travel time, 
precipitation, population within a certain distance, size of 
wilderness area, number of lakes and number of entry points are 
important. 
Regarding gravity-type models many attempts are being made for 
improvements and implementation. FREUND and WILSON (1974) give an 
example of an implementation by estimating a gravity-model to explain 
recreational travel and participation. In concentrating on the 
implementation method and the nature of results it was found that 
a major task was to make physically observed measurements serve as 
proxies for parameters specified by the gravity-model. Aside from 
this it was shown that another task was the choosing of a reasonable 
set of meaningful predictor variables. 
According to WOLFE (1972) a disadvantage of the gravity-model is 
the tendency to overestimate the number of short recreational trips 
and to underestimate the number of the long ones. He therefore 
constructed an inertia-model: 
P? C? 
V.. - K 1 J . D. . 
1J
 D.d 1J 
1J 
["log Di./m 
L n (5) 
in which the same variables (population P, capacity C and distance D) 
are used but the distance function itself (or the description of the 
reaction of recreationists on distance) is transformed. Whether this 
(4)The formula can be rewritten as follows: 
= a(P-E)+ BB e"jDr = a(P-E)+ßB) e"jDr 
5< Z.Vn + J, gkrkCk + Z, VkV 
n=l k=l m=l 
where g=competitional effect of a certain project on other projects, 
c=capacity of that project and r=reduction coefficient depending on 
distance. This shows that properties of population centres and alternative 
projects are explicitly also taken into account. The model simulates 
trips originated in a gravitational field. 
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type is more adequate to simulate reality is still to be proved for 
different forms of outdoor recreation. It would be worthwhile to try 
it out for forest areas. 
Taking all things together it will be clear that the modelling itself 
is something to be followed critically. Other simulation procedures for 
outdoor recreation demand may come operational, perhaps in the near 
future. 
c . R e g a r d i n g t h e o r i g i n f a c t o r . An important 
aspect of demand-modelling for outdoor recreation is the achievement 
of obtaining knowledge on the reasons people have for seeking 
recreation in the outdoors. But although many ideas have been 
formulated, little research has been done and almost no results have 
been produced. 
Up to now research in this field has been restricted to analyses 
of the influence of socio-economic variables upon demand (measured 
mostly as number of trips), although other approaches have also been 
followed. LA PAGE and RAGAIN (1974) for instance found that a large 
change in camping (51 percent of former campers were either camping 
less or had dropped out the camping market) was related to a change 
in the style of camping itself, as also to changes in the family 
cycle, although the latter gave no consistent pattern. These findings 
point to the problem of the substitutability which has been defined 
by HENDEE and BÜRGE (1974) as: 'the interchangeability of recreation 
activities in satisfying participants motives, needs, wishes and 
desires'. It is quite obvious that research, especially on this 
aspect of the demand, is needed. 
How various socio-economic factors have their influence upon 
outdoor recreation participation is shown by different researchers. 
Recently McEVOY III (1974) investigated by means of an experiment, 
the influence of the distribution of the working time. He found that 
'substantial increases in the consumption of outdoor recreation will 
result if the four-day workweek is adopted by a significant segment 
of the workforce'. The future distribution of leisure time will be 
very important in planning outdoor recreation. According to BIJKERK 
(1975) we must know whether 'we are moving towards less working hours 
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per day, less working days per week, less working weeks per year or 
less working years in a life-time'. 
The approach adopted by CESARIO (1975) allows the demand-party of 
the trip-distribution to be analyzed more thoroughly. In his research 
only population and income were taken into account, but it is 
necessary and it should be possible to enlarge the efforts in this 
direction. In The Netherlands this was done by LINTSEN (1975). He 
constructed a special demand function, in which the distribution 
effect was not included, however: 
12 , . n=16 ( \o\ 
a. = 8 + I ß .hhcat Kn) + j ß .won (,n" ;+ß,_.mob +ß10U (6) ï o *\ n m '-,, n m 17 m 18 m 
n= 1 n=13 
In his formulation it was shown that the demand (a.) depends on house-
holdcategories (hhcat) which were based on income and family cycle 
as also on the type of house (won), the possession of a car (mob) and 
the level of urbanisation (U) of the origin. 
Although it can be concluded that several studies of the analyses 
of the origin factor have started, more thorough studies are needed. 
d . R e g a r d i n g t h e l i n k a g e f a c t o r . The problem 
of the reaction of people to distance (or on factors derived from 
distance, such as travel-time or -costs) has been tackled by many 
investigators. As already mentioned WDLFE (1972) initiated a new 
approach by using a different reaction-to-distance-function based on 
the so-called inertia of starting up and on the inertia of movement. 
The starting up inertia is caused by the fact that: 'a great many 
people may not wish to make a trip of any length, however short', 
while the inertia of movement is caused by the fact that: 'among the 
minority of people who indulge in lengthy trips, a still smaller 
minority finds travel itself so stimulating that the farther they go, 
the farther they want to go'. 
This has led BEAMAN (1974) to analyze the reaction to distance as 
a function of distance. Based on the analysis of five gravity-functions 
it was found that there are cases in which: 
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- each new mile to be travelled offers more resistance than the last, 
- each new mile to be travelled offers less resistance than the last, 
- each new mile to be travelled has a constant resistance. 
This shows that the reaction to distance is hard to understand, 
especially because it is also related to the distribution of outdoor 
recreation facilities itself. This last aspect has been stressed by 
O'ROURKE (1974) who says it is: 'a function of the structure of 
opportunities available to the recreationists'. 
From the foregoing it can be concluded that this part of the 
demand has to be investigated thoroughly. One has, however, to keep 
in mind that it will be very complicated since: 
- the availability and distribution of opportunities plays an important 
role: is the road to be considered as a factor on its own or is it 
a part of the site; 
- the fact that in many cases the travel itself can be enjoyable. 
This probably causes the inertia of movement found by WOLFE (1972). 
e. R e g a r d i n g t h e d e s t i n a t i o n f a c t o r . The 
leading problem in analyzing the destination is whether it can be 
analyzed objectively (i.e. based on hard facts such as acreage of 
parking areas, playing fields, etc.) or whether it has to be analyzed 
also subjectively (i.e. using perception of the area by the 
recreationists). 
In the approach of CESARIO (1975) only objective variables were 
used: number of acres, number of camping units, length of beach, etc. 
An inventory of camping-sites in The Netherlands by IJKELENSTAM 
(1974) showed that the preferences of campers with regard to the 
location of the sites are closely related to forests and the seacoast 
(fig. 1). The attractivity (or the attractiviness) in its essence is 
more subjective, however. 
In the study of LINTSEN (1975) regarding 'the analysis of visits 
to outdoor recreation sites in the vicinity of a large town in The 
Netherlands (Eindhoven)', it was shown that the attractivity found 
as a result of the calibration of gravity-models per socio-economic 
group shows large differences (table 3). 
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Table 3. The attractivity-indices of 12 recreation areas for 12 household 
categories (hhcat) depending on income and familycycle (after 
LINTSEN, 1975) 
area 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 
.070 
.026 
.005 
.043 
.092 
.038 
.253 
.192 
.090 
.138 
.045 
.008 
2 
.110 
.060 
.010 
.040 
.053 
.013 
.237 
.131 
.095 
.097 
.087 
.068 
3 
.053 
.028 
.010 
.048 
. 117 
.028 
.115 
.184 
.152 
.097 
.082 
.087 
4 
.069 
.033 
.007 
.028 
.104 
.032 
.234 
.160 
.083 
.179 
.030 
.040 
hhcat 
5 
.074 
.042 
.003 
.034 
.152 
.026 
.172 
.188 
.130 
.073 
.085 
.021 
6 
.036 
.069 
.005 
.042 
.111 
.017 
.211 
.178 
.123 
.096 
.071 
.040 
7 
.049 
.049 
.005 
.060 
.083 
.040 
.251 
.179 
.070 
.092 
.067 
.057 
8 
.112 
.067 
.008 
.055 
.107 
.041 
.127 
.279 
.050 
.102 
.029 
.023 
9 
.067 
.041 
.006 
.047 
. 160 
.019 
.181 
.213 
.096 
.057 
.062 
.051 
10 
.064 
.027 
.014 
.031 
.124 
.008 
.204 
.136 
.106 
. 102 
.105 
.079 
11 
.098 
.049 
.009 
.052 
.195 
.038 
.181 
.262 
.036 
.017 
.034 
.029 
12 
.047 
.055 
.008 
.046 
.202 
.012 
.187 
. 132 
. 1 17 
.035 
.135 
.025 
The table shows two effects: 
a. the ranking of the areas (first, second, etc.) differs from household 
category to household category; 
b. the variancy of the attractivity-indices per area among the household 
categories is large. 
From this it can be concluded that the attractivity of sites depends 
not only on the site-properties but also on the differentiation in 
demand. 
This shows that studies regarding the perception of especially 
wilderness and forestry areas should be encouraged in the near future. 
Yet the first steps on this difficult path have already been made. 
TUAN (1974) has made a study of environmental perception, attitudes 
and values, while PETERSON (1974) studied the perception of wilderness 
in particular. Especially regarding alternative uses, it was found that 
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among the different groups some activities were approved of (e.g. 
paddle, canoing and fishing) and others were disapproved of. 
Differences were found in the perception by recreationists and 
managers. CARLS (1974) found in a recent study that the perception 
of certain landscapes is negatively correlated with the 'area of 
people and the area of high development', while a positive 
correlation was found for 'area of stream, of waterfall and of 
lake'. 
The research on the destination factor has up to now been done 
in two ways: 
- studying the properties (hard facts) of the area and relating these 
to the attractiviness; 
- studying the perception by recreationists of the area with or 
without the properties of the area. 
There is no doubt that an approach including perception and hard 
facts will be needed and will be well worthwhile in the near future. 
Here the recently published report of the CADORR (1975) should be 
mentioned. In that report the planning and social and economic policy 
of outdoor recreation was considered as also were methods for demand 
analysis. Special topics were the demand for alternative types, the 
demand for site-specific outdoor recreation resources, a socio-
psychological definition of recreation demand and the estimation 
and use of models. 
3.4.5. Some final remarks 
It has been attempted to give an insight into the type of demand 
studies which are or can be important for (the planning of) outdoor 
recreation in forest areas. 
The following general conclusions on the demand for outdoor 
recreation in forests can be drawn: 
- Demand studies are a vital part of planning outdoor recreation 
facilities in general. This also includes the type of facilities 
and projects which are predominantly situated in forest areas or 
which are formed by (the special layout of) the forest itself. 
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- Research on the substitutability of the demand should be encouraged. 
Insight into this matter opens the possibility for planners to adjust 
the plans in a better way to the (natural) suitability of forest 
areas for outdoor recreation. 
- Although demand studies based on model-approaches have been performed 
in several ways and improvements have been made in recent years, 
nevertheless the type of model to simulate trip distribution 
particularly to forest areas should be object of further studies. 
- A separation of origin, linkage and destination factors in demand-
models is often made. A start has been made on the study of the 
way in which these factors should be distinguished and on their 
analysis. More research is needed. This applies especially for 
forest areas. Since not enough is known about the factors 
(variables) determining their attractiviness. Perception research 
should be mentioned in this regard. 
- For the analysis of the origin-factor, studies regarding background 
variables should be performed. The reaction of recreationists on 
distance to forest areas is a special problem since nothing is 
known about the perception of travel distance as related to the 
proposed visit to forest areas. More and detailed studies on this 
part of the demand-modelling are needed. 
Finally some more planning-induced remarks regarding forestry 
and recreation as drawn up by BIJKERK (1975) can be given: 
- a more systematic approach, according the sequence allocation -
- capacity - layout, to determine the requirements of new recreation 
facilities in forests, will improve the effectiviness of the plans, 
and also reduce the difficulties of acquiring funds for outdoor 
recreation. 
- a classification of forests according to recreational potential 
will prove to be of great benefit in planning an increased 
recreational use. Research on the possibilities of making such 
classifications should be encouraged. 
- data on recreational activities should be included in the census, 
as such data are becoming indispensable for adequate planning. 
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3.A.6. Summary of the presented paper 
The demand for outdoor recreation, especially in the context of 
forest areas, is evident. Future changes in this demand regarding 
amount and direction, are to be studied when planning of facilities 
is involved. Solving the sequence of problems concerning the 
determination of type, location, capacity and layout of outdoor 
recreational facilities is vital. 
A description is given of use models which were first developed 
to describe the demand for specific sites, as also the disadvantages 
of these models especially regarding the impossibility of transplanting 
them to other areas. The following type of model, the gravity type, 
was constructed to overcome this disadvantage by explicitly including 
alternatives (competing sites or areas) in the model. The short-
comings of this last type of models are two-fold: 
- the impossibility of clearly separating and extracting the three 
basic factors in the model: origin, destination and linkage. Both 
statistically as well as conceptually the separation of the influence 
of the three factors on trip distribution is difficult; 
- the meaning of each of the three factors has not been investigated 
thoroughly. Insight into the background variables of the push 
(origin) and pull (destination) as also into the distance 
(linkage) perception is lagging. 
In more recent developments proposals and studies have been made 
to overcome these disadvantages. New analyses regarding trip 
distribution as also the background of origin and destination have 
been made or are on their way. Some examples are given. 
In addition some final remarks have been made. Demand studies 
will be needed in the future. The problem of the substitutability 
of the demand should be given more attention in coming research. 
This also applies to the analyses of trip distribution to the 
separation in origin-, linkage- and destination factors and to 
the analysis of these groups of factors in more detail. 
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3.4.7. Verbesserung der Frageuntersuchungen für die Planung von 
Freilufterholung (Zusammenfassung) 
Die Frage nach Freilufterholung, besonders in Waldgebiete, ist 
klar. Zukünftige Aenderungen dieser Fragen mit Bezug auf Zahl und 
Richtung, müssen untersucht werden wenn es sich um die Planung von 
Anlagen handelt. Die Lösung einer Reihe Probleme mit Bezug auf 
Feststellung von Art, Stelle, Kapazität und Einrichtung von Freiluft -
erholungsanlagen ist notwendig. Eine Beschreibung ist gegeben worden 
von 'Gebrachsmodelle' die zuerst entwickelt worden sind um die 
Fragen für bestimmte Stellen zu beschreiben, gleich wie die Nachteile 
dieser Modelle. Besonders bezüglich die Unmöglichkeit diese für 
andere Gegenden zu benützen. Um diese Nachteile zu überwinden ist 
das nächste Modell, das 'Schwerpunktmodell' entwickelt worden. In 
diesem Modelle werden Alternatieven wie konkurrierende Stellen oder 
Gegenden planmässig eingebaut. Die Nachteile dieses Modelles sind 
zweifaltig: 
- die Unmöglichkeit drai Grundlagen dieses Modelles, nämlich 
Ursprung, Bestimmung und Verbindung, deutlich zu separieren und 
zu extrahieren. Die Separation der Einfluss dieser drei Grundlagen 
auf Fahrtverteilung ist statistisch sowohl wie konzeptisch schwer 
durchzuführen 
- die Bedeutung jener drei Grundlagen ist nicht eingehend geprüft 
worden. Einsicht in den Hintergrundvariabelen von'Push' (Ursprung) 
und 'Pull' (Bestimmung) sowohl wie in der Abstandperzeption 
(Verbindung) fehlen. 
Im Rahmen neuere Entwicklungen sind Vorschlage gemacht worden 
und Untersuchungen durchgeführt worden um diese Nachteile zu über-
winden. Neue Analysen mit Bezug auf Fahrtverteilungen ebenso wie 
auf Hintergründe der Ursprung und Bestimmung sind fertig oder werden 
gemacht. Einige Beispielen sind gegeben worden. 
Hinzu sind einige Schlussbemerkungen gemacht worden. Frage-
untersuchungen sollen in der Zukunft durchgeführt werden. Das Problem 
der Substititionsfähigkeit der Frage müssten bei noch kommende 
Untersuchungen mehr benachdrückt werden. Dies gilt auch für die 
Analysen der Fahrtverteilungen, die Separation in Ursprung, Verbindung 
und Bestimmungsfäktoren und die mehr detaillierten Analysen dieser 
Faktoren. 
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3.4.8. L'amélioration des études de la demande comme moyen de 
planification de la récréation en plein air (Resumé) 
La récréation en plein air, plus particulièrement sous forêt, 
ost très recherchée. Des modifications futures de la demande, 
quant à la quantité et l'orientation, devront être étudiées quand 
il s'agit du planning des facilités. La solution des problèmes 
relatifs à la détermination proprement dite à la location, à la 
capacité et à l'aménagement des projets en plein air est d'une 
importance majeure. 
Une description des 'modèles d'utilisation' qui avaient été 
développés initialement aux fins de décrire la demande pour des 
sites precises, a été donnée aussi que des desavantages de ces 
modèles en ce qui concerne l'impossibilité de les utiliser pour 
d'autres regions. 
Un deuxième modèle, 'du type gravité', était construit pour 
surmonter ces desavantages par 1'inclusion explicite d'alternatives 
(d'autres sites .qu régions) dans le modèle. Les limites de ce 
deuxième type aont: 
- L'impossibilité de séparer clairement les trois facteurs de base: 
origine et destination du voyageur et accessibilité du site. A 
la fois sur le plan de conception et de statistique la destination 
de l'influence de chacun de ces trois facteurs sur l'utilisation 
des facilités est difficile. 
- La signification de chacun des facteurs n'a pas été recherchée 
profondément et notre comprehension reste insuffisante. 
Lors des développements plus récents des propositions ont été 
formulées et des études ont été entamés pour faire face ces deux 
limites. Des analyses nouveaux relatifs à la distribution des voyages 
ainsi qu'à la destination et à l'orgine des voyageurs ont été faits 
ou sont en voie de realisation. Quelques examples ont été donnés. 
A la fin il a été remarqué que des études de la demande seront 
necessaire dans l'avenir et que le problème d'une substitution 
possible de cette demande devra recevoir plus d'attention. Ceci 
est valable aussi bien pour les analyses de distribution de voyages, 
pour la separation des trois facteurs origine, accessibilité et 
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destination que pour l'analyse de ces groupes de facteurs de façon 
plus détaillée. 
4. GENERAL SUMMARY 
From June 20 to July 2, 1976 the XVI I.U.F.R.O. World Congress ' 
was held at Oslo. The theme of this congress was: 'Forestry in a 
World of Limited Resources'. 
The first week of the Congress (the discussions were held in this 
week) was attended, especially in subjectgroup 6.01: Forest Recreation 
and Landscape Management. An invited paper was presented in this 
subjectgroup entitled: 'Improvement of demand studies as tool for 
planning outdoor recreation'(see section 3.4. of this note). 
Discussions were held on several other aspects of outdoor 
recreation in Forests in particular as well as more general items 
regarding the meaning of forest areas (landscaping; perception; 
wildlife; ecology etc.). 
New approaches regarding the determination of benefits of 
forests areas (such as recreational, social, ecological) have 
been given and discussed in several invited and discussion papers. 
Brief summaries of these papers are given in this note. 
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Appendix 4. 
TOPICS OF EXCURSIONS OF THE XVI - I.U.F.R.O. WORLD CONGRESS, 
OSLO, 1976 
1.1. Forest fertilization. Treatment and growLh of young stands 
1.2. Stand establishment. Amelioration. 
1.3. Applied silviculture 
1.4. Afforestation in West Norway 
11.1. Forest genetics 
11.2. Forest entoniology 
11.3. Forest pathology 
III. 1. Forest operations and long distance transport in mountainous 
regions. Industrial utilization 
III.2. Harvesting, transport and ergonomics 
IV.1. Land classification and mapping 
IV.2. Yield and planning - social and economic problems in 
Forestry 
V.l. Timber, pulp and paper 
V.2. Sawmilling and integrated industries 
V.3. Wood quality and industrial utilization 
VI.1. Forestry and recreation 
VI.2. Forest education and training, forest history 
VII.1. Forestry in West Norway 
VII.2. Forestry in North Norway 
